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(57) Abstract: 

PURPOSE: A multi-layer fabricating apparatus including a multi- 
chamber is provided to form an SiN layer and an Si02 layer without , 30 
vacuum break by using the multi-chamber. 

CONSTITUTION: A wafer is loaded on the first chamber(130) through a 
loading portion(110) and a carrier chamber(1 00). The first chamber 
(130) is connected to one side of the carrier chamber(IOO) in order to 
perform a depositing process of an SiN layer. The wafer is heated to 110 
450 degrees centigrade within the first chamber(1 30). The SiN layer is 
grown on the wafer within the first chamber(1 30). The wafer including 
the SiN layer is transferred to the second chamber(1 40). The wafer is 
loaded on the second chamberO 40). The second chamber(140) is connected to the other side of the carrier chamber(IOO) 
in order to perform the depositing process of an Si02 layer. The wafer is heated to 350 degrees centigrade within the second 
chamber(1 40). The Si02 layer is grown on the wafer within the second chamber(1 40). 
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(19) CHoj-SL^^^(KR) 

(12) ^P^ga(A) 

(51) Int CI 7 «?H2*S ^2DQ2-€0S2644 

HD1L 21/533 (43) g)Hlj*F 20GRg(ngtKgj 

(21) ^922 10-2000-0082055 

(22) ftgjjjXl- 2000^1 2U261J 

(71) §32! #£3*r ^±!ilA|- ggg 

3?l SB? QH&3§ 416 

(72) ^STJ 

3 ?l E^S! Al U^2S§965-2£! Lr^££! £J0^fe 645§803h 

A1S^ Al §0 KJHDE 3^901 a 

AIS^lAIS§5^012J£§sewffifMB§12D72 

S^!£^S!A|§2.^gXM§^^Dhl^A10hiI^541g7062: 
(74) CHEI2J 0121, S^SL 0IEH2 

(54) ^ei gmg □# »^ g^j 

E^s (vacuum break)£0l Qf-g SfSfg ^SST 4> 24 £ SEI Stflg ^^5! Q# ^2 g-x|0il 

sret 2oiq. sio\ «i°ihf Sin ssms is we Hi- ass sxiei-s s.^ tsme as** Ai^gg 

£ !SS ifS^J gEI gbHS Qi ttfBf §2 §*ll £3^1 *I*J E30IQ. 

s |^g£ gh£x fl ^xra §g SWIM ^51 BS (vacuum break)S!GI Lh# 

sgir ^ as a ei gbus as smwi soiq. 

Effi» iWf HOU KJ-EI- EW £*£(Step Cove rage )M ^ S20I R^EIH 

3*r3 HE (Field regicn)*2g MSS», SAC (Self Align Contact )# 01 St!" 

>i!0IM AhOISJ qi SAC(Self Align Contact)^ Q\Stt HI MBF°i (Beat Line)Z> 

BIBS WS\ §2i l^(damage) B«|, fcHM(Bubble) *g7\ flOIS ±W0\ Al (Bate spacer )2|- HI^EKl! 
^SiiO|AI(Bit Line space r)2J Ms J\~m £I6H #?|2J MSS*I LH^, LH^, 71101^ ^SIOIAI 

HIMErS! ^DOOIAI ^9 Oil SiO r 9} SiN2J QKf ^|0| §ggQ. 

EE 3<3 «SA| ±# £E|g egtl (Shallow Trench Isolat i on; ST I )LH0il Sj7<|, EH3IU (Llner)S 3IIW 
SS§rH, 01^ S20i!A121 eEF^DKHl 21*} §£g &Aie^l ^ItH SlO-^g ^, H 

S£ SBFSDKHigh Density Plasraa;HDP) SW 71^ §^(Chemical Vapor Deposition ;CVD)^0i] 

si o.- g eeitu n^o. 

Si0,2l- SiNEJ QFe ^ Sg3 ^ :H°J SilOliag ^0{] ^S- 5^ g§r(Lo;v Pressur 
Cher.iicol V^ccr Depcsiticn ;LPC^)gai 3^So^ SSH^ OI^a^SQ. HE1LK Z^OiJAi 2^5^ 
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5i 232] &B3 2»fl ^ AKDIOii 2g3hs£g HH731W 4* gQ. £** USE gE^Dl- £F§* 3I# 

ganireios sitd ^Sjxt§ a*, nasa aami as M^xie xb<=>^ atsooAi soiE(v 0 id)3h § 

CMM . S BSOI OI^HAh Ur= 3I#3 2K0= §3^9^ gOIH 04* 7H2J iSfcfl^ Sl£IDi S3°| 
E!a aOi S^3££ EW ES#01 Siflb 21- SiN2] 4 2l£ ^ «g gxiM m 



#3i 3i#*i 2m\m srswi $\t\o\, s aram ci>m *w §^ ass sxi8r£ ^ gui, si- 

£ 3bH2] gf*Ofl 3^5101 SiO r ^Sf21 g*r# 23g<HAi £A|}tlSr= 7311 ISbtt S Bte 13tH2J EHijOfl 
21£ICH SiN ^°[2J g**e S3SMAJ £Al?fldfe J&2 gbHM StttJQ. 

OI*L g^ESM ^2lSH3I 8 ^g°l bUfSJt!- £A|OflM £tm\ SStJO. 8 »S2| £AI011 = 

ffldi 3hxi as ^eh^ asu ^ s^dl s its si ckioii ^aidhou tj-ga^ 2s of 

LID. B V92I fiAIOfl£ a W32I THAI 7 h &S*BX|£« SfQI, & S310U1 15^2J 73*11 3r2 XHW 
Til B WSS SD SS*MI flStPI ««H)I *03E1CHAI = 20IO. E3 #0U1 SBItt SAIS 
24:= ^2 £±M 2I0IBO. Iff, CHS ^01 OS ^ SEfe ©EM 'tf 'OH SO ErU 31 

XH£I = S?0fl #31 CHS SfS #31 Qg ^ E£ 31501! 32 S«SK» SfflS" 4= E£ H 

AhOIDil *U32j 9«]| fflnEICHS 4E SO. 

oioh e ie s-sshm seso ^xra ^sai s arasj at oigunAi 

SiNHf SiOr^e S§g fe f Ailtl SStlO. 

E lOilAi, g g-gM CD€ 0# e^SS Ste gtH(IOO), Sa^(llO), 3^9^(120), Xfll IS 

fcH (130) S «bH( 140)5 ^«SD. 9.^ StH(100), mi SSH)(130) S ISBi(140)S ^ S3 £ 
EH! SXI^O. Xill ^hH(130)2h 7312 SbH (140)011 AI& E5^0I °^t!" SJ# «^!§ 01 

SiN2J g^TS ITorrej °Xl5f-H ^± SiCU 2F 1 Olg^OI SbH(130)CKl 

M SSI S*»5F20. MOISIfi Sa*(110), ^ H tH(100)M WoH 391 Stfl(130)0fl 53AI3IH is 
21- SB0I1H2J SE3F 450X31- £JE^ 3IOS S1CU7I- MCH^- btt^Ei (Bubbler)M OfM£(Ar) 4^ 3h 
^ 450sccm 1 0.2£2J- QFAI OFM5 4^ ?\± 450sccm 1 1^2!" gei^CH ^lOISi S3 Oil g*T 

£ICH 2J= SiCl.e gCHSO. OM, NH. 7\ MCH2i^ LHME15 0f^^ j\± 450sccm # 1^^ 
H OAI OSS 4=^ 3^ 490sccm m 2&2! gQ^CH SlOlffl S3 Oil S^TEICH NH, 1 gCHLHH 

SiCi 4 2h NH.2I S.^W1 9*J- ¥#15 HCl HI- NH*ClS XOttD. 

^3|2J y^tj-Q. 132| S§S 2.4A2J SiN 23*3210. 

SiN «woi g^rs aioiae iswdooj^ oi^ais m aw(i40)oii sgiAiao. iszr ?JioiiH2j 

^E3h 350X3F ElE^ 3IQS SiCl^F lCH2i= Hi 89 (Bubbler )B OrS^(Ar) ^£ 3^ 450sccm 
1 0.2^2]- ^Bl^^ QA1 Oe^ 3^ 450sccm # 1^ ^a^CH ?4101IH S3 Oil gsTHCH 
SiCM gCHtfO. D§, Hr03f MCH^^ fcfiMEIS 0^5 ^£ 3^ 450sccm § 0.2^2!" OAI 
0rM5 4^ 3^ 450scan M 2£?i ^Q^CH SIIOliB 53011 gsT&IOl K.-0 1 ^CHLHH SICU2F H:0 
21 S^gOfl 2J*j- ^a^^ AH^Ej HCie SITI^O. 

#3|2J ggg S.^*JO. 1t(2j 399 ° c 1A2J SiOL «WQ| S§EiaO. 

S-3I2F &0| SXj- ^# a^Ofl 2JSH g*TS SiNHF SiCt^S EW E5201 100 ±2%^ ^4=o l-SO. 

#3|2J SgOflAi SiO, ^^21 ^a. ;fxg Si-a-H(alkyl)7fl 3^, Si-WSIE(hatl ide)7fl 3^ 3! 
Si-0hDIE(amide)7tl 3r^g21 CHh: o^U2f HJ3, H r 0 r . Q.. M£r— 0., MO 3 §E^Dh N.0g2J Dihi t[ 
LH ArS^ 4 20. S», SiN ^ S#2J i± 3^5 S1-8KI (alky 1)711 3^, Sl-vei£(hal ide)7t] 
?t± S Si-OhO|E(amide)7fl 3^g2J CH^ SmSLr NH. lErZSOh NH,§2J CNir §H_H Afg^- 4^ 2lO. 

E 1011S £JXh# ^# S-AjQu ojsii S|Q , H».a^ SiN ^^^r~ Xil 1 IShH(130)2F 7312 g 

Ui(140)3rS.^H^2l' EAIE101 2X1°N g*T ^EM JiaftKN Sin ^# ggf g 

bHl □ ?H|SF31U 31 # gar «^(H1 2]§H SiO, «^HF #31 SiN ^1 gtHi Q ^tii 

o-FOl ?fl0liH2J ^Ellfe g3FA|^ ^ 2iO. 

#3121 ^A|0?]~ ^E^i ^Aj-2J ^ S^^i- M^Xie XHetlH, SiNHf Si 0,^21 5§3# SSoh 
2*13, SAC(Self Align Contact)! 0|g^ TflOlM AHDI2J E^B- S SAC(Self Aligi Contact^ 01 
UISEFS! (Bit LineJZ]- 5^g§Sei!B DHSS' (01 E^ 71101 M ill 01 A1 (Gate spacer )2r BL 
^ffllOIAHBeat Line space r)2j SSAI SiNHf SiO. ^21 SS011E 5}§§Qf, 73^ ^ 3 

A^e ^^oii 2j^ siNHF SiO. y|°i2j §eH2j lpcvd aiismoi §Sj eoin, 

SEtt E^h E5#0i ^4^or01 SAC(Self Align Contact)^ OIS^ TilOl^ AWI2J 5 e ^^ a SAC(Self 
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Al ign Contact) 3 Q\m*l HIMEfS! (Bit Line)2J 2 E 4§§ ^'SOB S0IE7I- 21= ^SS 

If ^ 2iD. ^± g£M tfifGI 30i 7f]0iM ^IRjOIAKGate spacer)2F EL ^IHiOIAI (Beat Line 

spacer)2J §g Al 2.^S ^ d^Uiaj- ±550IA! «=)H°] 7361 §1 ^ ?H UB A! (Leading 
Capacitance)*! H± S^Ch 

a ^SO{|Ai^ 2= SXISI— B>£ gbi(ICO), $1 ^fcH(130) S 732 gjbH(140)£ Al 

^OOAI 232] B§ SOI £7l2h US sse StStJSS^ ^ AK3I2J °7|g 7^sa HHSIW 
^ 2iCh E£J\ S-HIZ]- 0IS3S7I- ^OfflU, 2*» AI^OI ^OCT §g 3± sH|-§ 3 4= 

um iroi a ^s°j q# ^2 §*i£ sicl siN ^ nu\wi} sse 

sxio^ gum ai^sm ^^ohoi &§aoi 2*^01 ^ AK)|2J £S 7h 

E*h OIS g£7F en S§ AI^OI *}0W S§ &7« &± SlFg Si 4= XQ. 

£71 gBi2J g^Qii S^EICH SiO, B|9f2J §*T SSSDilAi £AIMo|~ *fl1 §StH ; S! 

£71 §2bfl2J El-^Oil S^Ein SiN H«2| SSSQUI £AJ?iim~ 7ffl2 ISbHM 5*h5^ 

q§ ^2 sa. 

2. Xfl IttOII 21CHA1, £71 731 1 ISbHSI- £71 Xil2 tSbHH 27H 0I£ ^Olu^ Q# ^£5 

xl. 

§^ 3. 7J]1 «■ E^ 7312 *HHI 2J0IA1, ^71 SiO r ^ E^ £7| SiN BW2J §*TOI » 
atflXIS Q# ^ *<S SWI. 

4. 73i1 E£ 7312 StfHI SiOiAL £71 3i0 ; ^1^ ^71 S i H H»-5f2| g^Oi *m 

tSoaxis am Sxi. 

5. M2 %m 21CHAI, ^71 SiO, ^71 SiN S*TO| £JXf# ^# ^Hh 5^ 71 
^ Q# ^ &XI . 

^t> h 6. «11 ^Oil SICHAI, S-71 SiO- BW3tt ST7I £71 SiN *W2| =)}j|7h ^ 500 A OISS S^T 

01 t«tllXI~ Q# &xl. 

?. 7313 %W\ SiCHAi, £71 SiOr ^ ^£2J ±± 7^S Si-SB (alkyl )7t 
Si-^|E(halide)7|| J\± a Si-0WIE(araide)7tl 7h^S 200 A| 3(U2F H4), Q,, S 

EhZEDI- O r , NJO a MBhZEDF N.0 S 7^^! 50ilAi ^^S uhUM Ahg^ Q# ^ ^£ 

8. 7313 tWI 21 01 A), £71 SiN §£2J 7h±S Si-^B (aikyl 7^, 

Si-B-aE(halide)78 7F^ 91 Si-0K3IE(aniide)?tI 7^^j 2WIA1 fl^S NH. E^ 

Oh NHaft AhSee Q# ^ ^£ §». 
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